For several years we have been engaged in our laboratory in the problem of preparing liquid crystalline compounds, which contain a minimum of n-electron systems (*). Transconfigurated 1,4-disubstituted cyclohexane derivatives seem to be of special importance in this field.
Trans-l,4-diphenyl-cyclohexane has been diacylated in a one step reaction for the corresponding compounds la-i [ I ] with retention of its configuration. Until now only little attention has been paid to n-acyl groups as terminal residues in liquid crystals. According to our experiences they show a stronger effect in formation of mesophases than the usual n-alkoxy groups, however they are accompanied by the disadvantage of higher melting points.
a-i
The melting characteristics of this homologous series exhibit nematic phases in the first members followed by smcctic patterns of only small extension. The reduction of la-i with hydrazine in strong alkali yields the corresponding n-alkyl derivatives 2a-i in considerable amounts [I 1. Their melting behaviour seems rather surprising. The melting point curve represents itself in the shape of a <( V )), covered by a clearing-point line that limits a phase area of textures similar to n-paraffins. We have substituted the terminal groups of the diphenyl-cyclohexanes by n-alkoxycarbonyl residues 3a-m [3]. The diacetyl derivative has been transduced into the dicarboxylic acid by reaction with hypobromite.
3a-m
A synthesis starting from oxalylchloride is also possible, but seems less preferable.
With the help of the carboxydichloride we synthesized the corresponding esters. They exhibit liquid crystalline characteristics similar to those of the di-nacyl compounds. Cyclohexane, a small and bulky molecule, is well known as a compound with plastic characteristics. Indeed, we observed a large plastic phase area in a sample of trans-p-tercyclohexane purified by GC [4] . SO Some of these compounds 4a-h [l] we have purified ved extended mesophase areas with paraffine textures: via urea inclusion compounds. As has been shown by These structures may be simulated in length, linearity DTA they seem to be sterically pure. We suggest that and hydroaromatic characteristics by the association they are all transconfigurated.
dimers of trans-4-n-afkyl-cyclohexane-carboxylic acids In the middle part of this homologous series we obser-5a-j. We prepared 5a-j [5] by reduction of the corresponding benzoic acids in a Na/amylalcohol-system, yielding preferably the trans acids, which proved sterically pure by GC after treatment with KMnO, and recrystallization from ligroine. The higher homologues (> C , ) exhibit two-phase areas : a decreasing nematic one and a further phase, showing textures similar to series 2.
By ester formation with substituted phenols we obtained compounds 6a-e [6] which melt to nematic phases in a rather low temperature range, fitted for dynamic scattering effect.
Azomethine derivatives of p-phenylendiamine or terephthal-aldehyde exhibit a number of interesting phase transitions. We have reacted the trans-1,4-diamino-cyclohexane with p-n-alkoxy-benzaldehyde in benzene 171.
In the laboratory of Vorlander some N,N'-diphenylpiperazines had been prepared under different conditions [a] .
We built up two homologous series 8a-j and 9a-j of those compounds by the reaction of n-alkyl-and n-alkoxy-anilines with ethylene bromide [9] . Similar to cyclohexane carboxylic acids the n-alkoxycompounds show, of course in a reduced fashion, the combination of nematic and paraffin-like phases. The n-alkyl-compounds (C3-C,) exhibit nice structured mosaic textures.
NH, +BrCH,CH,Br 1 Na2C01
Literature on steric problems of diphenyl-piperazines seems rather confusing [lo] . Our results support the assumption of a linear structure for these compounds.
Exact determinations of the new mesophases of the described linearly structured compounds are now under investigation.
Experimental. -All melting points are corrected. x : Mesophase similar to n-paraffines.
Trans-l,4-diphenyl-cyclohertane
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xylic acid in 100 ml of SOCI, and then refluxed for 2 h.
ALL-TRANS -44"-DI -n-ALKYL-p-TERCYCLOHEXANES
Then the SOCI, was distilled off and the residue (4a-h) (TABLE IV) O.Ool mO1 of the resulting crystals of the first fraction were filtered off dicarboxylic acid dichloride was heated in dry benzene ( , ,0 %), and recrystallized from petroleum ether (60-and an excess of ethanol to reflux for 10-12 h. Then the 800). ~h~~ the Droduct was dissolved in little hot benzene was evaporated, the resulting ester recrystal-benzene and a saturated hot solution of urea in methalized from an ethanol-butanol mixture (1 : 1) to give nol was added, filtered off after 10 min, washed with colourless platelets (47-83 %). TRANS-4-n-ALKYL-CYCLOHEXANE-ACID -4-n -ALKOXY-PHENYLESTERS (6a-e) (TABLE V) . -The trans-4-n-alkylcyclohexane-carboxylic acids 5 were converted into the corresponding carboxylic acid chlorides by the use of SOC1, in the usual manner. 0.005 mol of the substituted phenole, dissolved in 10 ml pyridine, was added to 0.005 mol of the carboxylic acid chloride, dissolved in 5 ml pyridine. After keeping over night at 00, the ester and pyridine-hydrochloride had precipitated. The mixture was added to 40 g of ice and 2 ml of conc. H2S04, the precipitating solid was separated and repeatedly recrystallized from acetone-water (2 : l), affording colourless crystals (80-92 %). SUBSTITUTED N,Nf-DIPHENYL-PIPERAZINES (8a-j, 9a-j) (TABLES VII AND VIII). -0.1 mol of the substituted aniline, 22 g of anhydrous Na2C0, and 100 ml of 1 ,Zdibromethane were refluxed for 2 h. After cooling, the mixture was extracted three times with water. The organic layer was evaporated until the piperazine separated. The n-alkyl-derivatives were repeatedly recrystallized from ethanol, the n-alkoxy-compounds from methylene chloride : colourless crystals (48-68 %).
R --@ -@ + +
R1 ++ coo a 0-R2 
